Some Marker Dyes for Locating Steroids
Eluted from Sephadex LH-20 Columns Patricia A. Drewes and Adalbert J. Kowalski
As a routine internal calibration system, the use of marker dyes is easier, faster, and more reliable for precisely locating steroids separated by column chromatography on Sephadex LH-20 than is the customary method, pre-calibration by radioactivity. Certain azobenzene and azotoluene dyes are suitable for signaling the effluent positions of various steroids of clinical interest. The elution behavior of this group of dyes is described for two nonpolar solvent systems commonly used in steroid chromatography; however, the technique is generally applicable and this group of dyes may be generally useful as visual markers. (1) (2) (3) (4) (5) . This technique takes less time than paper chromatography or thin-layer chromatography, and columns can be re-used over long periods of time. However, the teclmique is not without drawbacks.
Initial calibration of columns is time-consuming. Radioactively-labeled steroid, passed through each column and counted in the effluent fractions, is used to indicate which fractions should be kept. When a column is packed, and especially when a new lot of LH-20 is used, it usually must be recalibrated, to detect small shifts in the collection volume. After calibration, it is assumed that the void volume for a particular steroid will remain constant for all subsequent runs, an assumption that is not always correct. Moreover, the consequent low recovery may not even be detected if constant-flow characteristics are assumed and if recovery is not measured in each column separation.
A visual marker, included in every column separation, should circumvent such problems. We first sought a dye that would elute just before il-deoxycortisol1 in a dichioromethane-ethanol system (2 4,4'-diaminoazobenzene from Polysciences, Inc., Evanston, Ill. 60201; and 2,3-indolinedione (isatin) from Aldrich Chemical Co., Inc., Milwaukee, Wis. 53210. Dyes were dissolved in the appropriate column solvent (60 mg/i#{174} ml), and 0.2 ml (in the case of "A" columns) or 0.5 ml ("B" columns) was applied to the column. One-milliliter fractions were collected, and the volumes (to the nearest 0.5 ml) were noted where dye was first visible and where it had disappeared. (about 6000-30000 cpm). Effluent was collected in 1-ml fractions into scintillation vials and dried under a stream of nitrogen. Bray's scintillation fluid, 10 ml, was added to the vials, which were then equilibrated for an hour at 4 #{176}C and counted in a beta scintillation counter.
Results
For the "A" column system, Figure 1 this is the marker we chose for routinely selecting the 1 1-deoxycortisol fraction for subsequent as1 Figure  2 shows the elution pattern of a smaller group of dyes in the "B" column system (5 ), along with some steroids. As before, we chromatographed steroids in concentrations corresponding to those found in plasma from normal individuals and tagged with radioactivity.
Again, the colored compounds are distributed at useful intervals across the steroid elution profile, their relationships being such as to make dye No. 1 suitable for signaling the location of progesterone, dye No. 5 that of 17-hydroxyprogesterone, dye No. 4 that of estrone, and dye No. 10 that of estradiol. The relative mobilities of dyes No. 8, 9, and 10 in the benzene-methanol solvent are the reverse of those in the dichloromethane-ethanol system. Dye No. 9, which reportedly moves at the same rate as estradiol in a 9-inch Pasteur pipet (4 ), runs several muliliters ahead of it in the 1 X 30 column described here, although the solvent is the same in both cases. 
Discussion
The presence of a visible monitor in every run to verify the position of the steroid to be recovered enhances the reliability of the separation technique: resolution is better, allowance can be made for the routinely encountered small deviations from ideal technique, and the time and effort expended in recalibrating columns by radioactivity measurements is minimized.
The dyes tested here in typical chromatographic systems for separation of plasma steroids comprise a useful group from which to select a particular marker for a particular steroid hormone. The same spectrum of markers can be expected to be adaptable to other solvent systems; however, the relationships of dye to steroid are empirical and obviously must be established for each individual system. Elution behavior of a dye appears to be influenced by its polarity, molecular size and shape, and the geometry of the LH-20 column itself. We have found this volume relationship between steroid and marker dye, once established, to be maintained through the minor variations caused by temperature, packing conditions, solvent handling, etc.
